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Microplate Reader and Absorbance
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微量盤分析儀與吸光值
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比爾定律 Beer's law
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OD值 Optical Density
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濃度計算範例
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ELISA檢測原理

• 專⼀性抗原抗體反應，依據反應物顯⾊深淺進⾏定性或定量分析
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偵測方式

• 吸收光

• 螢光

• 冷光

Absorbance
吸收光

Fluorescence
螢光

Luminescence
冷光
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螢光原理與應用

Light

Unit：RFU (Relative Fluorescence Units)

Excitation

Emission
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螢光原理與應用
• Excitation 激發光

o 光源激發螢光分子

• Emission 散射光
o 螢光分子產生散射光

• 儀器偵測的是?
o Emission激發光的數值

• Bandpass?
o 波⻑可通過的範圍

• 460/40代表?
o 440~480 nm範圍可通過濾鏡



Synergy H1
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微量盤類型

6 12 24

48 96 384
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偵測模組
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Quadruple Grating Optical Architecture

Two holographic 
gratings used on the 
excitation side

Two holographic 
gratings used on the 
emission side

PMT 
Top
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吸收光偵測路徑
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螢光偵測路徑
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冷光偵測路徑
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震盪功能

PMT1

EM
Dual
Mono

EX
Dual
Mono

Xe1

Linear Orbital Double
Orbital

Z movement



September 4, 2023 Title                             Confidentiality label                              Regulatory statement (if applicable)18

溫度控制: 溫度梯度防止水氣凝結

PMT1

EM
Dual
Mono

EX
Dual
Mono

Xe1 45°C
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Fluorescence Polarization 偏極化螢光

• Small Molecule (up to 1 kDa)

Polarized
Light

Rapid
Rotation

Light is
de-polarized

• Large Complex (large proteins…)
Polarized
Light

Slower
Rotation

Light 
remains
polarized

Filter

Polarizer
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Time-Resolved Fluorescence
TRF 時差式螢光
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Binding Arm

• Isothiocyanate (ITC)

• Iodoacetamido (IA)

• Amino

• Dichlorotriazine (DTA)

Chelate

• N1 (DTTA)

• DTPA

• W2014

• W1024

• W8044

• W14016
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Background fluorescence is very low due to the time delay
between excitation and plate reading

Time-Resolved Fluorescence
TRF 時差式螢光

 Filter
 Monochromator
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EXAMPLE APPLICATION
• Detection of proteases
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Fluorescence Resonance Energy Transfer
FRET 螢光共振能量傳遞

 Filter
 Monochromator
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分注器

PMT1
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氣體控制器

電源 濃度計 CO2開關 O2開關 濃度計
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Take3 超微量定量偵測盤
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Take3 超微量定量偵測盤

- 2 mm - - 2 mm - - 2 mm -
2 µl2 µl2 µl 0.5 mm
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應用

• ELISA 

• Toxicity & drug screening

• Protein quantitation

• Nucleic acid quantitation

• Chemical measurements 

• Cell viability, proliferation & death

• Gene expression
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儀器規格

• 吸收光: 230 - 999 nm

• 螢冷光: 濾鏡式 或 全波⻑式 250-700nm

• 0 - 4.0 OD

• 溫度控制

• 震盪功能



Gen5 分析軟體
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Gen5 軟體功能

• 盤型

• 設定波⻑、溫度、震盪

• Plate Layout: 樣本佈局

• Data Reduction: 讀值運算及標準曲線

• 匯出報告
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Gen5 軟體功能

• Experiment

• Protocol

1

1

2



September 4, 2023 Title                             Confidentiality label                              Regulatory statement (if applicable)32

Gen5 軟體功能
3

4

5



September 4, 2023 Title                             Confidentiality label                              Regulatory statement (if applicable)33

Gen5 軟體功能

吸收光

螢光

冷光
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Gen5 軟體功能

設定溫度

設定震盪
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Gen5 軟體功能 Dispense Module Control
設定步驟之前到 System > Instrument Control > Synergy H1>Initialize
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Gen5 軟體功能 Dispense Module Control
按下 Prime 之前先放好 Tip priming trough 和 Priming Plate 
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Gen5 軟體功能 Dispense Module Control
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Gen5 軟體功能

依據步驟順序由上而下排列
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Gen5 軟體功能

步驟
樣本布局
讀值計算
報告模板

匯出報告
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Gen5 軟體功能
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Gen5 軟體功能
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Gen5 軟體功能
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Gen5 軟體功能: 光譜掃描
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Gen5 軟體功能: 孔域掃描



September 4, 2023 Title                             Confidentiality label                              Regulatory statement (if applicable)45

Gen5 軟體功能: Kinetic



September 4, 2023 Title                             Confidentiality label                              Regulatory statement (if applicable)46

Gen5 軟體功能: Kinetic
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Gen5 軟體功能: 匯出報告



Synergy HTX
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微量盤類型

6 12 24

48 96 384
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偵測模組
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吸收光偵測路徑

200 - 999 nm

Beam
splitter

Xenon Flash
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Data

Data
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螢光偵測路徑
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冷光偵測路徑
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震盪功能

Photodiode

Beam
splitter

Xenon Flash

Reference

Slit

PMT

Bottom

Top

Excitation Emission

Tg

Reading chamber



September 4, 2023 Title                             Confidentiality label                              Regulatory statement (if applicable)55

溫度控制: 溫度梯度防止水氣凝結

Reading chamber
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產品比較
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產品比較
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Gen5 光徑校正

Cuvette 
spectrophotometer

Microplate
reader

Horizontal Vertical

1 cm Variable
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Gen5 光徑校正

• The K-factor of water is close to 0.18

• Sample Pathlength (in cm) = (A977well - A900well) / 0.18

• Water has a peak absorbance at 977 and 900 nm

• Pathlength = (A977well - A900well) / (A977cuvette - A900cuvette)(A977cuvette - A900cuvette)

K-factor

=

• Concentration = OD / Pathlength / Extinction coefficientOD / Pathlength

Corrected OD

=
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Gen5 光徑校正
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Q & A


